Introduction: Urinary stone disease is a common urological problem. Chemical analysis of the urinary stones is a part of metabolic evaluation of first time or recurrent stone formers. The report of chemical analysis of stones may obviate the need for complete metabolic evaluation or can direct metabolic evaluation. In this study we aim to find out the chemical compositions of urinary stones in our population, so that the result might serve as a baseline for the related research in future.
Introduction
Urinary tract stone disease is a common urological problem worldwide. Clinical presentations and chemical compositions of urinary stones have wide range of variations. Stone analysis provides an opportunity for better understanding of the physico-chemical principles of stone formation and may improve the accuracy of metabolic evaluation. The main types of stones are made up of calcium oxalate, calcium phosphate, magnesium, ammonium, phosphate and uric acid. There are several methods of urinary stone analysis. Physical methods of stone analysis include optical crystallography, x-ray diffraction, infrared spectroscopy, x-ray spectroscopy and thermogravimetry. These methods require elaborate apparatus, are generally only semi quantitative and do not detect minor constituents of mixed calculi.
1 Chemical analysis is a convenient procedure for routine use. The method is relatively rapid will detect minor components of mixed calculi and can readily be made quantitative.
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Methods
We conducted a prospective study to find out the chemical compositions of urinary stones in our population. Urinary tract stones removed by various methods from different anatomical locations were included in the study. Whole or a piece of the removed stone was kept in normal saline and sent to biochemistry laboratory for the qualitative chemical 
Results
A total of 55 patients treated for urinary stone disease were included in the study. There was male preponderance with male to female ratio of 1.75 (Table 1 ). Ureteric and renal stones were most common accounting to 49 and 31 percentage respectively. Calcium was present in all the stones. Majority of the stones contain Calcium, Phosphate, Oxalate and Uric acid representing 100, 94.5, 85.5 and 80 percentage of the stone specimen (Table 2 ). Other constituents were Amino acids, Carbonate, Magnesium and Cystine. Stones were of mixed composition with dominance of calcium phosphate and calcium oxalates (Table 3) . 
Discussion
The lifetime prevalence of urinary stone disease is estimated at 1% to 15%, with the probability of having a stone varying according to age, gender, race, and geographic location. 3 Formation of a urinary stone disease is a complex, multifactorial process with very high recurrence rate of up to fifty percent. Therefore an isolated information in the form of clinical context, biochemical reports, imaging studies or chemical compositions of the stone is not sufficient to guide the treatment and prevent recurrence, rather requires a correlation among them. Knowledge of chemical compositions of the urinary stones mainly helps to guide measures that can be taken to prevent stone recurrence.
There are various methods to analyze the chemical compositions of the urinary stones. Physical methods such as infrared spectroscopy, X-ray diffractometry and solid state nuclear magnetic resonance spectroscopy have the advantages of determining the structures of the stones. [4] [5] [6] However, the technology is costly, needs high technical skills and moreover they are generally only semi quantitative and do not detect minor constituents of mixed calculi. 1 The chemical analytic technique detects the individual ions. It is much cheaper, readily available and can be qualitative or quantitative. A simple qualitative chemical method was used here to determine the chemical composition of the urinary stones.
Calcium is the most common inorganic constituent of urinary stones, which varies according to the study population from different places. It was present in all stones in our series. The percentages of Calcium have been reported varying from 76.9 to 100 in other series.
7-9 There were 52 (94.5 %) stones which contained Phosphate (PO4). It was the second most common inorganic compound in the current analysis which was higher than those reported by other studies. 9 Oxalate was the third most common constituent of the stones, that represented 85.5 % which was higher than that reported from the University Hospital of the West Indies but lower than those reported from Nepal. 8, 9 The percentage composition of urate has been generally quoted between 16-37%, however we had 44 ( 80%) of the stones containing uric acid.
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Carbonate is not a common constituent of the urinary stone. We detected Carbonate in 12 (21.8%) of the stones. All the stones were of mixed variety with CaOxPO 4 UA being the most common composition (Table 3) . Interestingly there was one stone, which contained CaOxPO 4 UAMgCysCO 3.
This study had some limitations. Ammonium (NH4), which is one of the common constituents of the urinary stones was not analyzed due to technical difficulties. So we are not aware of the distribution of ammonium containing stone in our populations. Secondly, the stone analysis reports were neither correlated with the 24 hour urinary level of related chemical substances nor urinary supersaturates. In the absence of such collective information it's difficult to manage patients, only on the basis of stone analysis.
Conclusion
Urinary stones are of mixed chemical composition. However, further metabolic evaluations are necessary for clinical correlation.
